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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the moisture resistance and mounting 
stress resistance of a resin-sealed ball grid array IC package and reliability 



thereof, by relaxing the package warp to obtain a package structure suited to the 
high-density and high speed mounting. 

SOLUTION: A multilayer wiring board 1 having a passage 7 for discharging the 
thermally expanded water vapor in the package is provided with a recess 8 for 
mounting a semiconductor chip which is electrically connected and sealed at the 
package top face and side face with a resin to avoid the infiltration of water and 
relax the thermal stress when exerted thereon, thereby avoiding stripping and 
cracking of the package interior. Electric connections effectively utilizing the 
recess improve the high frequency characteristics owing to the reduction of the 
wiring length, etc. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The ball grid array (henceforth BGA) package characterized by coming 
to carry out the resin seal of the upper part and the lateral portion of a wiring 
substrate which arrange the ball electrode for electrical connection with external 
wiring on the base of a substrate, and have the multilayer-interconnection 
substrate which has a crevice in this base of the substrate concerned, and the 
principal plane which counters, the semiconductor chip by which fixing loading 
was carried out with the jointing material for corrugated fibreboard in the crevice 
concerned of this multilayer-interconnection substrate, and a means connect 
both electrically, and contain this semiconductor chip. 

[Claim 2] The BGA package according to claim 1 characterized by having at least 
one hole used as the path for emitting the steam at the time of the moisture 
which permeated the interior of said package carrying out gaseous-phase 
expansion with heat in a wiring substrate. 

[Claim 3] The BGA package according to claim 1 or 2 whose each of this 
semiconductor chip two or more crevices which have a different plane area in 
said multilayer-interconnection substrate or the different depth are prepared, and 
is characterized by connecting with the wiring section of the layer from which this 
multilayer-interconnection substrate differs electrically. 
[Claim 4] The BGA package according to claim 1 characterized by carrying out 
connection loading by forming the bump according said semiconductor chip and 



wiring substrate to solder or gold, and conductive resin. 

[Claim 5] The pore concerned is a package given in any of claims 1-4 

characterized by filling up with the proper resin ingredient they are. 

[Claim 6] The pore concerned is a package given in any of claims 1-5 

characterized by whether it is approached and prepared in the wall section of this 

crevice, and being prepared in the location between the wall sections and 

semiconductor chips concerned they are. 

[Claim 7] The ball grid array (henceforth BGA) package manufacture approach 
characterized by to consist of the process which establishes the crevice which 
arranges the ball electrode for electrical connection with external wiring on a 
base, and serves as the depth for at least one layer in a multilayer- 
interconnection substrate, the process which carry out semiconductor chip 
loading with a jointing material for corrugated fibreboard in the crevice of this 
multilayer-interconnection substrate, a process which connect both electrically, 
and a process which carry out the resin seal of the upper part and the lateral 
portion containing the semiconductor chip by which connection loading was 
carried out of a wiring substrate. 

[Claim 8] The BGA package manufacture approach according to claim 7 
characterized by having at least one hole used as the path for emitting the steam 
at the time of the moisture which permeated the interior of said package carrying 
out gaseous-phase expansion with heat in a wiring substrate. 
[Claim 9] The BGA package manufacture approach according to claim 7 
characterized by having the crevice of a different plane area in said multilayer- 
interconnection substrate, and the different depth, and having an electrical 
installation part with a semiconductor chip in the layer from which a multilayer- 
interconnection substrate differs. 

[Claim 10] The BGA package manufacture approach according to claim 7 
characterized by carrying out connection loading by forming the bump according 
said semiconductor chip and wiring substrate to solder or gold, and conductive 
resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plastic molded type BGA 
package which carried the semiconductor integrated circuit in the wiring 
substrate which has a ball electrode terminal for connection, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] In the semiconductor package which carries a 
semiconductor integrated circuit as shown in drawing 7 , the surface mount mold 
package whose high density substrate mounting is attained more has been 
developed through the conventional insertion mounting mold package. The 
limitation of the substrate mounting technology in a narrow pitch is approached, 
and it is becoming impossible however, to correspond to the further 
miniaturization and many pin-ization with the surface mount mold package which 
has arranged the electrode lead on this package side face. 
[0003] Then, as compared with the conventional surface mount mold package, 
profitableness and the plastic molded type BGA package which can be 



manufactured at the cost of equivalent extent have been adopted as the 
miniaturization list of the package by the electrode disposition of an area array in 
respect of improvement in the RF property by the formation of many pins, and 
compaction of the wiring path in a package etc. The typical structure of the 
conventional plastic molded type BGA was shown, the semiconductor chip 2 was 
carried through the die bonding material 4 on the multilayer-interconnection 
substrate 1 which consists of conventional techniques with the epoxy system 
resin ingredient with which the solder resist 5 was applied, and drawing 7 has 
taken the structure where the mold of the closure resin 3 is carried out only in the 
substrate top-face section containing a semiconductor chip. Especially this 
conventional structure has the fault in respect of moisture resistance, mounting- 
proof thermal, and a copra nullity. 

[0004] On the other hand, a semiconductor chip carries in a wiring substrate and 
the structure of the module type LED which has prevented exfoliation of resin 
and penetration of moisture because the pin-grid-array package structure which 
raised moisture resistance by covering the top face and the side face of a wiring 
substrate by the closure resin layer carries an LED chip in the wiring substrate 
which prepared the crevice for optical reflection as JP, 62-244141, A and covers 
by transparence resin to the side face or the rear face of a wiring substrate is 
indicated as JP,4-65463,U. 

[0005] Moreover, the package structure with a solder bump which carried the 
semiconductor chip in the wiring substrate and carried out the resin mold of a 
substrate top face and the side face as a package suitable for the formation of 
many pins and high density assembly is indicated by JP,7-86335,A and JP,2- 
22886,A. 
[0006] 

[Problem(s) to be Solved by the Invention] With the conventional plastic molded 
type BGA package structure mentioned above, since it is the structure where the 
resin seal only of the wiring substrate upper part in which the semiconductor chip 
was carried was carried out, the adhesion reinforcement in the interface of the 



solder resist layer of a wiring substrate front face and closure resin is weak, and 
osmosis of the moisture from this part induces the corrosion and exfoliation 
inside a package, and becomes the factor which reduces the moisture resistance 
of the whole package greatly. 

[0007] Furthermore, since an interface with resin, a chip, and a wiring substrate 
is the laminated structure of a two-dimensional flat surface and does not spread 
according to the difference of a modulus of elasticity and water absorption at the 
time of the coefficient of thermal expansion of closure resin and a wiring 
substrate, and heat when the heat stress at the time of mounting is received, it is 
easy to produce the exfoliation and the crack in this part. Moreover, since it does 
not have the emission path at the time of the moisture which permeated the 
interior of a package carrying out gaseous-phase expansion with mounting heat, 
it is easy to produce this fault. These exfoliations and generating of a crack may 
cause a raise in resistance or open circuit of die bonding material or substrate 
wiring material inside a package, and may result in the malfunction and electric 
poor insulation of LSI. 

[0008] Moreover, it is the structure where generating of the curvature by the 
difference of the coefficient of linear expansion of closure resin and a wiring 
substrate also becomes large. Generating of such curvature causes a faulty 
connection of a solder bump and an external wiring substrate. It is structure 
inadequate also for easing the curvature of a package a top deficient in the 
operation which eases the stress which generates the exfoliation at the time of 
mounting heat stress which each technique of a publication carried out the resin 
mold of the upper part and the side face of a two-dimensional flat surface 
substrate to JP.62-244141.A ( Fig. 8 ) , JP,7-86335,A ( Fig. 9 ) , and JP.2- 
22886,A ( Fig. 10 ) , and was the structure of a request on the other hand , and 
was mentioned above since it was the simple laminating of the matter with which 
coefficients of thermal expansion differ , and a crack . Moreover, the technique 
(Fig. 11) given in JP,4-65463,U is inadequate for preventing exfoliation according 
to mounting heat only at having the surroundings lump section of resin, when it is 



the package structure of not being suitable for high density assembly and many 
pin-ization. Furthermore, a technique (Fig. 11) JP, 62-244141, A (Fig. 8) and given 
in JP,4-65463,U does not take BGA structure, and does not have a 
predominance on electrical characteristics. 

[0009] The purpose of this invention conquers the fault in the dependability side 
of the moisture resistance which these conventional technique has, and 
mounting-proof thermal, and is to realize package structure accelerated in the 
further miniaturization and the high-density-assembly list after improving the 
dependability of a connection with the external wiring substrate by easing 
package curvature. 
[0010] 

[Means for Solving the Problem] It is the ball grid array package characterized by 
the equipment of this invention which solves the above-mentioned technical 
problem coming to carry out the resin seal of the upper part and the lateral 
portion of a wiring substrate which arranges the ball electrode for electrical 
connection with external wiring on the base of a substrate, and have the 
multilayer-interconnection substrate which has a crevice in this base of the 
substrate concerned, and the principal plane which counters, the semiconductor 
chip by which fixing loading was carried out with the jointing material for 
corrugated fibreboard in the crevice concerned of this multilayer-interconnection 
substrate, and a means connect both electrically, and contain this semiconductor 
chip. 

[001 1] Moreover, the process which establishes the crevice which the approach 
of this invention which solves the above-mentioned technical problem arranges 
the ball electrode for electrical connection with external wiring on a base, and 
serves as the depth for at least one layer in a multilayer-interconnection 
substrate, It is the ball grid array package manufacture approach characterized 
by consisting of the process which carries out semiconductor chip loading with a 
jointing material for corrugated fibreboard in the crevice of this multilayer- 
interconnection substrate, a process which connects both electrically, and a 



process which carries out the resin seal of the upper part and the lateral portion 
containing the semiconductor chip by which connection loading was carried out 
of a wiring substrate. 

[0012] Moreover, the plastic molded type BGA package of this invention equips a 
base with a ball electrode terminal preferably, a semiconductor chip is carried in 
the crevice of the wiring substrate which has the path 1 which emits the moisture 
steam inside a package, and has a crevice, both are connected electrically, and 
the structure which covers a side face with resin in the wiring substrate up list 
containing a semiconductor chip attains the above-mentioned purpose. 
[0013] 

[Embodiment of the Invention] The description concerning this invention carries a 
semiconductor chip in the concave of a multilayer-interconnection substrate 
which has the crevice which it is the above depth of the multilayer- 
interconnection substrates by one layer at least, and has a plane area more than 
semiconductor chip area in the 1st, and it is characterized by not restricting the 
electrical installation section of a semiconductor chip and a wiring substrate to 
the wiring substrate maximum upper layer. 

[0014] It is characterized by having a vapor hole as an emission path for the 
package inland water which carried out gaseous-phase expansion with mounting 
heat at least one place in a wiring substrate the 2nd. It is characterized by 3rd 
carrying out mold by resin to a lateral portion in addition to the top-face section of 
a wiring substrate which carried the semiconductor chip. By having the above- 
mentioned description, in the 1st, the interface of the solder resist layer of a 
wiring substrate top front face and closure resin in the conventional plastic 
molded type BGA is not outside exposed, and the plastic molded type BGA 
package by this invention has the operation to which osmosis of the moisture 
from this interface is prevented completely. 

[0015] The permeation path of the moisture which meets the 2nd at a wiring 
substrate as compared with the conventional plastic molded type BGA has the 
operation which mitigates permeation of the moisture inside a package, when 



becoming complicated, and the adhesion reinforcement of a wiring substrate and 
closure resin improves in a crevice side face and the fracture surface of the 
perimeter of a wiring substrate. Moreover, since closure resin is easily formed of 
the transfer mold accompanied by a pressure by the conventional technique, its 
resin reinforcement is also high. 

[0016] In order to interrupt propagation of a stress component at the same time it 
eases the tensile stress, plane stress, and shearing stress at the time of 
receiving heat stress in it since it had taking the structure where the field side of 
closure resin, a semiconductor chip, and a wiring substrate has been arranged in 
three dimension, and the emission path of an expansion moisture steam in the 
3rd, it has the operation which controls the exfoliation inside a package, and 
crack initiation. Moreover, it has the operation which eases the curvature of the 
package by the coefficient-of-linear-expansion difference from the reason for said. 
[0017] 

[Example] Next, the example of this invention is explained to a detail with 
reference to a drawing. Drawing 1 is the sectional view of the typical example of 
this invention, and Fig. 2 is a plan in the condition of having not carried out the 
resin seal. It is characterized by the BGA package of this invention coming to 
carry out the resin seal of the upper part and the lateral portion of a wiring 
substrate which arrange the ball electrode for electrical connection with external 
wiring on the base of a substrate, and have the multilayer-interconnection 
substrate which has a crevice in this base of the substrate concerned, and the 
principal plane which counters, the semiconductor chip by which fixing loading 
was carried out with the jointing material for corrugated fibreboard in the crevice 
concerned of this multilayer-interconnection substrate, and a means to connect 
both electrically, and contain this semiconductor chip. 
[0018] If Figs. 1 and 2 are referred to, the plastic molded type BGA by this 
invention The wiring substrate 1 which has the vapor hole 7 and crevice 8 used 
as the emission path of an expansion moisture steam, arranged the ball 
electrode terminal 10 for electrical connection with an external wiring substrate 



on the base, and formed a power source or signal wiring 1 1 with the conductive 
ingredient, It consists of metal wires 6 for connecting a semiconductor chip 2, 
closure resin 3, the die bonding material 4 for carrying a semiconductor chip in a 
wiring substrate, and a semiconductor chip and a wiring substrate. 
[0019] The wiring substrate 1 is a multilayer substrate of three layers - 15 layers, 
it consists of conductive wiring materials, such as copper (Cu) metallurgy (Au), 
and the polyimide film and glass epoxy system resin ingredient with which 
between each class is insulated electrically, and the solder resist 5 is applied to 
the base as a protective coat. Moreover, preferably, when a crevice is formed 
stair-like, the terminal on a semiconductor chip can carry out bonding only to a 
special layer. 

[0020] Moreover, preferably, the laminating is carried out to the wiring substrate 
center section so that it may have the crevice which serves as the above depth 
by one layer, and the vapor hole 7 used as the emission path of an expansion 
moisture steam is arranged at least one or more places around the crevice. As 
for the pore concerned, in this invention, it is desirable for it to be prepared in 
contiguity at the wall section of this crevice, or to be prepared in the location 
between the wall sections and semiconductor chips concerned. 
[0021] The ball electrode terminal 10 for electrical connection with an external 
wiring substrate is arranged on the base of the wiring substrate 1, and a 
semiconductor chip 2 is connected with external wiring by this ball electrode 
terminal 10 through wiring including the through hole 9 for electrical signals in the 
wiring substrate 1. As an ingredient of this ball electrode terminal 10, solder is 
usually used. A semiconductor chip 2 is pasted up on the crevice of the wiring 
substrate 1 through the die bonding material 4. Although either electroconductive 
glue or non-conductive adhesives is usable to die bonding material, when using 
electroconductive glue, the crevice base which is an adhesion side is good to 
consider as a grand side. 

[0022] Although it connects with substrate wiring through the metal wire 6 as an 
electrode terminal on a semiconductor chip, it is desirable to use gold (Au) or 



aluminum (aluminum) as an ingredient of the metal wire 6. After the gestalt of 
operation of this invention carries a semiconductor chip 2 in the wiring substrate 
1 as mentioned above, it fixes to the Shimokane mold 12 shown in Fig. 3, and it 
is covered with the upper metal mold 13 which has the resin installation gate 14. 
Then, it is possible to pour in closure resin, to form the closure resin layer 3 by 
transfermold, to consist of the resin installation gate 14, and to form two or more 
plastic molded types BGA in coincidence. 

[0023] Fig. 4 is a sectional view in the 1st example of this invention, and Fig. 5 is 
a plan in the condition of having not carried out the resin seal, the - four - a Fig. 
- setting - wiring - a substrate - one - five - a layer - a multilayer - a 
substrate - it is - a wiring material - 1 1 - **** - nickel-Au - plating - having 
given -- thickness - 15 -- micrometer -- about -- copper -- (-- Cu --) - a foil - 
using -- a base material -- ****** - a glass fabric -- epoxy -- an ingredient -- using 
it - constituting - having - a substrate -- a base -- **** -- an insulation -- a 
protective coat - ****** - a solder resist - five -- applying -- having - **** . 
Moreover, the laminating is carried out so that it may apply to a two-layer eye 
from the 1st layer, the 1st crevice may be missing from the 3rd layer from a two- 
layer eye and the 2nd crevice of an area a little smaller than the 1st crevice may 
be formed from the substrate upper part. 

[0024] The solder ball 10 is arranged in the base of the wiring substrate 1, this 
part fuses at the time of mounting of this package, a solder bump is formed, and 
it connects with an external wiring substrate electrically. The diameter of this 
solder ball is about 600 micrometers, and is arranged in the pitch of about 1mm. 
The approach of sticking to the wiring substrate 1 and carrying the solder ball 
formed beforehand by the reflow as an approach of carrying a solder ball in the 
base of the wiring substrate 1 etc. is taken. 

[0025] Moreover, as shown also in Fig. 5, the vapor hole 7 which serves as an 
emission path of an expansion moisture steam so that the wiring substrate 1 may 
be perpendicularly met each side from an interface with closure resin is arranged. 
Stopgap is made with the quality of the material as epoxy system resin or a 



solder resist with this same interior of a vapor hole, and that effective quantity 
changes with the size of a semiconductor chip, water absorption of closure resin 
and a wiring substrate, etc. 

[0026] The silver paste was used for the 3rd layer which is the bases of the 2nd 
crevice of a wiring substrate as die bonding material 4, it is pasted, and the 
semiconductor chip 2 is connected to the 1st layer and two-layer eye of a wiring 
substrate by wire bonding made from gold (Au). Thus, by wire-bonding 
connection being freely connectable like the 1st layer or a two-layer eye, the 
optimization in the layout of a signal line becomes easy. 
[0027] Closure resin 3 is formed of transfermold so that the upper part and the 
side face of a wiring substrate which the semiconductor chip was carried may be 
covered with the approach shown in Fig. 3. Fig. 6 is a sectional view in the 2nd 
example of this invention. In Fig. 6, although the wiring substrate 1 is a 
multilayer-interconnection substrate which has the crevice which arranged the 
solder ball for external connection on the base like the 1st example, the 
connection between a semiconductor chip 2 and a wiring substrate is connected 
with the electrode of a semiconductor chip by forming the bump 15 who used 
solder or gold (Au), conductive resin, etc. not using a metal wire, and the 
semiconductor chip 2 is carried, without using die bonding material. Although it is 
formed also in this case so that closure resin 3 may cover the upper part and the 
side face of a substrate like the 1st example, it will permeate and close to the 
interface of a semiconductor chip 2 and the wiring substrate 1 . In addition, as for 
the 1st layer and the 2nd layer, in this example, it is more desirable than the 
wiring substrate upper part to consider as a gland or a power-source side, and to 
make the other layer into a signal-line side. 

[0028] According to the approach of carrying out connection loading of the 
semiconductor chip by bump formation like this example at a direct wiring 
substrate, when compaction of the wire length for a metal wire and reduction of 
addition capacity or inductance components are achieved, the degree of freedom 
of being able to arrange the electrode on a semiconductor chip not only into a 



chip periphery but into a central part serves as increase and structure which was 
more suitable for improvement in the speed and a miniaturization. Moreover, it 
also becomes possible to prepare the heat dissipation version etc. in a package 
upper part, i.e., chip rear face, side. 
[0029] 

[Effect of the Invention] Since permeation of the moisture from a wiring substrate 
and a closure resin interface is sharply mitigable according to this invention when 
a moisture permeation path is a three dimension, covering a wiring substrate top 
face and a side face by closure resin, that the adhesion reinforcement of the 
wiring substrate in the fracture surface of a crevice and a wiring substrate side 
face and closure resin is high in a list, and as explained above, damp-proof large 
improvement is achieved. 

[0030] Moreover, the thing for which the stress at the time of three-dimension 
arrangement being carried out and the resin and the semiconductor chip which 
are [ water absorption / a modulus of elasticity ] different at the time of a 
coefficient of thermal expansion and heat when a wiring substrate has a crevice, 
and a wiring substrate receiving mounting heat stress is eased, Furthermore, 
improvement in mounting-proof thermal is achieved by having the emission path 
of an expansion moisture steam. By having the effectiveness of pressing down 
the exfoliation inside a package, and generating of a crack, and having a crevice 
in addition to the dependability after mounting improving, it also has the 
effectiveness of pressing down the curvature of a package and improvement in 
connection dependability with external wiring is achieved. 
[0031] Furthermore, the degree of freedom of the layout of the power-source line 
in a substrate and a signal line can also expect improvement in the RF property 
by compaction of increase and the wiring path in a package, or reduction of a 
noise by the ability making connection with a semiconductor chip in two or more 
layers in a wiring substrate. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is a side-face sectional view in the gestalt of typical 
operation of this invention. 

[Drawing 2] Drawing 2 is a plan in the condition of having not carried out 
wirebonding connection of a semiconductor chip and a resin seal, in the gestalt 
of typical operation of this invention. 

[Drawing 3] Drawing 3 is the side-face sectional view of the metal mold for 

manufacturing the gestalt of typical operation of this invention. 

[Drawing 4] Drawing 4 is a side-face sectional view in the 1st example of this 

invention. 

[Drawing 5] Drawing 5 is wirebonding connection of a semiconductor chip and a 
plan in the condition of having not carried out the resin seal, in the 1st example of 
this invention. 

[Drawing 6] Drawing 6 is a side-face sectional view in the 2nd example of this 
invention. 

[Drawing 7] Drawing 7 is the side-face sectional view of the conventional plastic 
molded type BGA package. 

[Drawing 8] Drawing 8 is the side-face sectional view of the example in JP,62- 
244 141, A. 



[Drawing 9] Drawing 9 is the side-face sectional view of the example in JP,7- 
86335A 

[Drawing 10] Drawing 10 is the side-face sectional view of the example in JP,2- 
22886A 

[Drawing 11] Drawing 1 1 is the side-face sectional view of the example in JP,4- 
65463,U. 

[Description of Notations] 

1: Multilayer-interconnection substrate 

2: Semiconductor chip 

3: Closure resin 

4: Die bonding material 

5: Solder resist 

6: Metal wire 

7: Vapor hole 

8: Substrate crevice 

9: The through hole for electrical signals 
10: Ball electrode terminal 
11: Substrate wiring 
12: Bump 

13: Transfermold Shimo metal mold 
14: Transfermold top metal mold 
15: Closure resin installation gate 
16: Resin substrate 
17: Contact pin 
18: Stand pin 
19: Lead 

20: External wiring substrate 

21 : Active element chip 

22: Passive element chip 

23: The crevice for optical reflection 



24: Electric conduction pattern 
25: LED chip 

26: The hole for resin impregnation 
27: Insulating substrate 
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[Drawing 1] 




[Drawing 2] 




[Drawing 4] 




[Drawing 5] 




[Drawing 6] 




[Drawing 7] 




[Drawing 9] 
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•t h msm 7 ib»o b g a; \° >y >r- vmrnnm . 

[ If *H 1 0 ] fufE¥«#;f- -y 7° fc lefJM fc £ TO 

o m&mth z b mmb-f&mm. i ib®^ bga 



[000 1] 

^itSB g a/a° -y ir- >> - t zamm'Mzm-th , 

[0002] 

■ri^m^y^-^^tswxii, mmcowxmmm^ 
7t-y^it. i o sssas^^^t^ b % h mm 

-y ^- is'fflmizmm U - H Sr Eg L/sHffi^» n° 
-y ^-s^C(i«V ^ t° >y ^T"^SK^KW^Pfi^t;ifi^ 

[0003] tmcommmmm^'y^-isbti: 
\mmz% e wt. ^ ^ >y ^- yfii«»««it ± i» 

•y r 2 tmmzti. ¥Wfoi- -y r &-$rfeS^±ffigpo^ 

^ f*±ffilli 3 s&fcE-A' F § tlT ^ Sffiii^ t -3 T ^ S . 

[0 0 04] i^tMtr, W&mLtZ i m# J ?-v7$: 
oZbX-mU\^^tz^yy) v Ji-y-y-iS 

mmmrme 2-244141 %$mt it.x.k 
^mm^mn^tmfzmmmz l e d 1- v rmm 
immucDmmximmtTmmmmxmozbT'-m 
mmm, ^comxiw±LTwi^> ; J ,~jv^^r 

L ED0>mm&$m¥4 - 6 5 4 6 3#&*fc LTfflS 

[00 0 5 ] i/s, ^t-y-ftav'^SH^tjlL/i^ 0 
>y^-y'fc tT. ffiHSS^W#:^v7^tftfeta« 
Jiffi&VliJffi^fSlg^-^KL^W^>T#^<7)^°-y 

y-yffljtMf^w? - s 6 3 3 5^&m&mm^2 

-2 2 88 6^fgt;ffl^$tLT^I.o 
[0006] 

iMBGAy^-yfliiTtt *W#:^v7^tftfet 

s^ffito y u v m b m±m^ t ^mx^m 
< . - ogp** 1 oyK^^Mii^y < <? y- v 

[ 0 0 0 7 ] mz. m±mmb&wMmb?mmmm 
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tyvt^^tUW ±fz. riy^-iSftmzimLtz 

mumm^-mmxitm^mm^m^L, lsi 

T^^WMb^l, -H, #HHg6 2-244 14 

am (msm) . W7 -8633 5^# <si9 
0) atmm £ 2-2 2 88 6^^g (mi om) tis 

3rffiJiT*> h . * , HUffF 4-6 54 63 ^fgfBK 

^Kffi (Hi 1®) immmmmRv'^ynzm^ 

S 0 St. «aHB62-244141#4i« (gf80) 
- 6 5 4 6 3#&$BiE»<7>8ct& (111 

[0 0 09] #3gBJJ?)IWJi, ^ft&ftfc&fficOfrQW 

^yy-'JK n * wftrrs ^ t tzxmmmmMk?) 

4. 

[0 0 10] 

-tunmitmi. mmm^tmmkn^i-^^zw 

mmimmzmmmm^titz¥-mfa^-vTk, 
wmizimt&^mb m m*pm* -y 7* 

[0011] &te±§&m*mm-z*%ffl<viimii. 

tc< k himftcDmk^&mmz^mmmMMizmi 

f-vms&t&xnt. mmzvmiizmmt&xm 
k , wmmztititmfc* ■yr^mmm.coiM 
RmmmitmmmikthxMi. ; t ^w&k-t 

h #~)W 'J7F7HA" -y y~ vWfcfi&tlb 5 . 



[0012] ttztm L<tt, ^BJtOflfl^ihSBG 

^&m&MMcommz¥Wfai~vTmmL, mmtm 
imizmm 1 . ^mtfci- >y r^mmsm±mm^ 
mmzmmximtzfflkiz x 0 ±m s mmm-ti . 

[0013] 

[^O^ffiOff^J] *»si,#»gic, ^ 

as^iHit^^f - -y if tfe l . ^w#c^ «/ r k mm 
mmcnmmmm^mim&mm±M^zm^v^i t it 
mmk-fi, 

[ 0 0 l 4 ] M2 leiMifcttlMH: i OMfflP 
-;^^<fcfc lffiHff*-fl>Cfc^#Stt-|.o H3 

BHt «t h mmidM b GAAvy ^r- , jiiBoft it Sr 

*-f^> i b £ J 0 . S 1 l^*^1SIIKi:SB GAC 
[0 0 1 5] M*«l^±MBGAtit^t 

<rymmx*mkthw&tt*h. ttz, $t±mm 

[00161I3C, $t±mm, »fy7»« 
[00 17] 

mmmi mz^ ^mmnmntz^^zmmz^mi 
xmmizmw~tz> . a 1 (±*^HJ!^Asw^»sMoif 
bs0t* d . m 2 *0>mmi±* txv^v^mco 

IMMXfo h . *»BGAA* 7 ^-y)t SKO® 
t JtL^ , fg^fr^ -y 7° £ 1?mmMMCD±.^R 

vmffi&*®ffiM±Lx%& c\ b mmbtih^xh 
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[ooi8]gi m%tf%2m*gm~f& t , ^wmz 

mmm t nmmmmnx-tvmffi? 1 o &s u 
mrnvtmixmrn^um^mmi 1 jmucsh 
s i i: . -y72t m±mm 3 1 . ¥mm -y r 

[0019] mmu i a 3 ji~ 1 5 no^fssT'* 

IKCu)^i(Au) ^#ttttll»*mi: . & 

-us^hsa^ffisfua^. i^fiL<a, mil 

ldfl#S0<OJifc:<o»iI?>"r 4 >?X% & . 
[0 0 20] ttzMt L<(±, KfM^^di 1 1 

[0021] mm&wi i <vimizimMimm.b com 

■y T 2 t±^«o^-;HWSiS? 1 0 1 i "3 , 1 
?)ttSlfi-s§-ffl^-*-^ 9 Zizmmzftixnmi 

bib^x%m^mx%h mnmmmitm 
v •> & m^mmmxh s ih^im 5yKKts« 

[0 0 22] ^ft^'yTJiOmS^fc LTSSM 
-6«|ff4fc tT(±# (Au ) j&WiTfoS. (Al)£ 

t lt^w#c^ >y r 2 sriaasis i tfi » l^*> . m 

3 Hfc^T^M 1 2 fcH5£ L , ifJfgW A^- M4S 
^I>±#M1 3T"Sa o *<Z>8L WA^M4 

itiM 3 £ jfm ltbSc o . mmmmtjtmB ga 

[ 0 0 2 3 ] 114 H(i:*?§BJOi? 1 HSfcfllfcfcltS Wffi 

MMxfc*), mmmi itJiNi-Au^>y^*itL 

fcffS 1 5^mgS(?)i (Cu) rg&fflVX SMfcLT 



micomm^K 2mm^3mmzfmxmicommz. 

[0024] isjm 1 oSHta^H^-^ 1 0 mi 
m^ymm tx^mimsm b wmizimzti 

h . £<Z>¥ffl*->K7)tt1HiiS i ^ 6 0 0^ mgST"fe 

^sma« 1 (vmmwmi-mmb lt«. ^jfm 

[0025] ±tz. m5giti^-r«t, lenasi t 
*Mm&mtiim k-j ^-^-^ 7 * « § ^ 

t> 0 . -e ^^i&wi^iE^ -y ro-tf^ x*m±mffi 

[0026] >/ r 2 j±, mmsmm 2 cowmco 
mmx%& 3jbsh, r-r #>r ^ y^"W4 1 ixm^ 
-Ahim^xmtztixts*). m^mmcoimsmf 
2«ifct^(Au) ^TOtt-sv^^-^yrVy 
^fciOffiRSfro^. >r^t;7^^-^>TVy 
^««Sr 1 * B«v 2 * a fc V ^ i -5 1 S i tiSSHIT 

§ 4 i 1 1; ± 0 , wr^htfefts ft®^^' 

[00 27 ] KihfSIg3(±, S53iat^Lfc^t ± 

0 . 4^»f*^ -y rmm LfcW&wsi&mRTfmm* 

s . m 6 2 mmizis nmmmx% 

h» memizte^x. mmmiimimimmm. m 

mwmmxfo & t\ ^mw.^ vT2t mmmm t com 

€'l4i^ b'zmifiirtyr 1 5 jfMts - fc t «t 

0, ^»ft^'y7°y)€St®^§il, ^»#:^'y7°2(i: 

^ i Jtititf si 3 mi 1 »sm^i# . wm±mm%m 
zm? x 0 ^m^tthfjK 4^w#:^v7°2 bwmm. 
ibcoRm£xnALm±-f&zbb%& 0 ^mm 
m^za^x affina«±gp x 0 m 1 mrvb 2 Ji(i^7 

[0028] *mime>£ 0 iz^mi^i- vT$:^>TB 
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[0 0 29] 

mmimtm^ ^t, A^m a&»# 3 mtx-h 

0£>fll> o 

[0030] it, ffi&SffijMSte^rts £ 1 1 i 
xb^x^S(tt^J£^^W$ixl>-fc. mz, m 

wmM(nikftmm\nz-x^h^ t o , bus 

[ 0 0 3 1 ] Jgfc, 

[01 ] 12 lti. *^Bf)fti!W^^Sft^JBf:t5tt-5 
[02] 02J4. *^B^ASe^MlofflJ«StiD^ 

[03] 03J4, WJ^*Se^^SO0*J^Siit- 
[04] 04 Ji, *^0Jtomi^6Mti3itSilffiffi[B 

mvh i . 

[05] 05 a. *^H^Hl^Mtfe^T. 
V^V^FjO±ffi0T'*l» o 

[06] 06 (i. *^H^H2^ffiMtfe(tl»ffltlBTll 



[07] 07J4. l^5ft<^fMit±:flhlS BGAA'7 y— i/(T> 

[08] 08(4, #gfiBS6 2-2 4 4 14 mkWAzii 
ft 5 »4M^(IHffiH0T"fe l> „ 
[09]09J4. #BH¥7-8 6 3 3 S^kWiZ^h 

[010] 01 0(4, mWl¥2-2 28 8 6*§r$tmi,Zt5 

[0 1 1 ] 0 1 1 !4. - 6 5 4 6 3 ^fgtfc 

its msm<^mmmmth i> . 

[ft^WJJ] 

i : ^jmjm 

2 :^f#o^y7° 

3 : a±mm 

4 : ?'-f*>T4 

5 ■. v;^f-^y^^ 

6 : ikmvJ^- 

7 : K— A— tf— ;]/ 

8 : MM 

9 : ttMl^ffl-X^-*-/!/ 

l o : #-;u*ftiB? 

i i : mmii 

1 2 : A>7 

1 3 : h^yxyr^-^KTAM 

14 : h7>X7r : t-}]/} i ±.£m 

1 5 :%±®mxy-h 

1 6 : fffliM 

1 7 : hb°> 

1 8 : Z9> I- t > 

1 9 : 'j-K 

2 0 : ^SffiiJM 

2 1 : IMBH^y7° 
2 2 :5?»lSW-y7° 
2 3 : ^EStfflfflii 
2 4 : 

2 5 : LEDf 7 7' 
2 6 : iJIi§i±Affl?L 
2 7 : fg£|fflK 
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